Bone marrow stromal cell transplantation attenuates cognitive dysfunction due to chronic cerebral ischemia in rats.
This study was aimed to elucidate if bone marrow stromal cells (BMSC) could ameliorate cognitive dysfunction due to chronic cerebral ischemia when transplanted into the brain. The BMSC were harvested from green fluorescence protein (GFP)-expressing mice. Wistar rats were subjected to bilateral common carotid artery (CCA) ligation. The BMSC (4 × 10⁵ cells) or vehicle were stereotactically injected into the right striatum 24 h after the insult. Cognitive function was evaluated with the Morris water maze task after 3 and 5 weeks. Histological analysis was performed after 6 weeks. Cognitive function was significantly impaired in the vehicle-transplanted animals, when compared with the non-CCA-ligation animals. BMSC transplantation significantly improved it. The BMSC were widely distributed in the ischemic brain, including the neocortex, white matter and hippocampus, and some of them expressed the phenotypes of neurons, astrocytes and endothelium. They also significantly ameliorated white matter damage. These findings strongly suggest that the BMSC may have the potential to attenuate white matter injury and improve cognitive dysfunction due to chronic cerebral ischemia. The present results would shed light on the potential of a novel strategy, cell therapy against ischemia-related cognitive dysfunction.